Introduction
The patient perspective on care has become a key dimension of health-care quality [1, 2] , and can be used by health-care providers to improve their services [3, 4] . In the Netherlands, the consumer quality (CQ) index, a standardized survey method that combines the inventory of care experiences with an assessment of their priority [5, 6] , is used to capture the patient perspective on the quality of care. Recently, a CQ index was developed for chronic dialysis care [7] .
The dialysis patient experience as captured by the CQ index is intended to be used as an indicator of clinical performance. The ultimate aim is to improve the quality of dialysis care by facilitating a comparison of patient experiences between centres. To ensure that differences between centres are attributable to the care delivered, it is important to understand the factors affecting the patient perspective that are not under the influence of dialysis care providers [8] [9] [10] .
Previous studies have investigated the relationship between patient characteristics and patient satisfaction [4, 9, [11] [12] [13] [14] . For example, respondents who were of older age and lower educational level were found to be more satisfied than their counterparts [4, 11] . Others concluded that poorer health status was associated with lower levels of satisfaction [12] [13] [14] . However, none of these studies investigated patients with end-stage renal disease (ESRD). Two studies that did focus on ESRD patients examined the dialysis modality as a determinant of patient ratings [15, 16] , but they investigated only in part the influence of socio-economic and health status factors. Therefore, our research question was: which patient characteristics are determinants of dialysis patient experience and global ratings of dialysis care? The findings of this study may be of interest to patients, insurers and policy makers using patient experience and ratings as clinical performance indicators to compare dialysis centres, as well as to researchers investigating determinants of dialysis patient experience.
Materials and methods

Theoretical framework
We developed a theoretical framework based on available clinical knowledge to form a hypothesis on how dialysis patient characteristics may influence the way they experience and rate their care ( Figure 1 ). We were interested in the relationship between demographic, socio-economic and health status factors, and patient experience and ratings. Previous research in other medical domains showed all of these factors to be determinants of patient satisfaction [4, 11, 13, 14] . Moreover, demographic and socio-economic factors were identified as confounders of the association between health status and patient satisfaction [12] , whereas demographic factors were reported to confound the relationship between socio-economic factors and health [17] .
Data collection
Cross-sectional data on patient characteristics, experience and global ratings were collected from June to October 2008. We disseminated the CQ index for chronic dialysis care in 16 Dutch centres among 1759 patients. We used the Dillman method-allowing for up to three reminders where necessary-to maximize the response rate [18] . Finally, 840 respondents completed the questionnaire (net response rate, 48%); the median number of respondents per centre was 53 (range, 23-106). Additional items regarding patients' physical health status were collected by the centres (coordinated by a research nurse) and by data extraction from the Dutch renal registry. Patients gave consent for use of their data by returning a signed consent form together with the completed questionnaire.
Patient rating and experience as outcome measures. We selected three variables as the outcome measures for our analyses: the global rating of the dialysis centre (range, 0-10), and two composite scales of patient experience (range, 1-4) that were obtained from a previous psychometric analysis [7] . Patient experience included the care delivered by the nephrologist, and by nurses. Table 1 shows the individual items and Fig. 1 . The theoretical framework describing the hypothesized relationships among patients' characteristics, and health status, and the patient experience and ratings of care. The black arrows indicate the pathway of interest for this specific study. Demographic and socio-economic factors are known to be associated with patient satisfaction [4, 11] , as well as with health status [17] . With regard to the latter, demographic factors were identified as a confounder of the relationship between socio-economic factors and health [17] . In turn, self-rated and physical health were found to be determinants of patient satisfaction [13, 14] , with demographic and-to a lesser extent-socio-economic factors as confounders [12] . Previous studies reported socio-demographic and health status factors to influence dialysis modality selection [28, 29] . Lastly, the modality has been shown to affect patient ratings [15] .
original response scale for all three variables, which were all treated as continuous measures; higher scores represented better ratings or experiences. For reasons of comparability between the outcome measures, we re-scaled the composite experience measures to match the global rating, thereby deriving a scale of 0-10 for all outcome measures.
Demographic and socio-economic factors as determinants. We gathered information on the following demographic factors: age; sex; ethnicity (ethnic Dutch; other European; non-European). The latter was constructed based on three items concerning the country of birth of the respondent, and of the respondent's parents. Only if all three were born in the Netherlands, did we record the ethnicity as ethnic Dutch. Respondents of a non-European ethnicity mainly descended from Surinam, Indonesia, Morocco, Turkey, the Antilles and sub-Saharan Africa.
For socio-economic factors, we obtained data on the educational level (lower than high school; high school including vocational college; post-secondary education), and language spoken at home (Dutch; other).
Health status factors as determinants. To determine the patients' health status, we considered physical health as well as self-rated health. With regard to physical health, we asked the centres to collect data on the following items: diabetes mellitus as primary renal disease (yes; no); past diagnosis of malignancies (yes; no); past myocardial infarction (yes; no); haemoglobin value (grams per decilitre); serum albumin value (grams per decilitre); status on the transplant (Tx) waiting list (registered; not registered). The first three were also used to compose an additional categorical variable indicating the number of co-morbidities present (none; one; at least two). Lastly, we added self-rated health as a determinant, which was operationalized by asking respondents if they would say their health was-in general -excellent, very good, good, fair or poor. We combined 'excellent' and 'very good' into one category.
This totalled up to 13 potential determinants.
Data analysis
In line with previous work [8, 9] , and given the known robustness of linear regression for interval data, we used linear regression to assess the associations between the patient characteristics and each of the three outcome measures. To account for potential correlation of outcomes within dialysis centres, we fit the regression models using generalized estimating equations, with an independent working correlation structure [19] . We used Pearson's product moment correlation coefficient to evaluate the association between the outcome measures.
For the relationship of each of the 13 determinants with patient experience, we selected potential confounders from the remaining 12, guided by accepted criteria for confounding [20] , background knowledge summarized in the theoretical framework ( Figure 1 ) and the absence of multi-collinearity (i.e. a determinant should not be highly correlated with other determinants in the same model; variance inflation factors should not exceed 3.0). Univariable models were constructed to investigate which factors had an unadjusted relationship with patient experience and ratings. Subsequently, for each determinant we entered the selected confounders as terms in adjusted, multivariable models. Per model, we excluded cases with missing values list wise. All analyses were performed using R version 2.13.1.
Results
Of the 840 respondents in our study population, 592 (70.5%) were treated in-centre with haemodialysis, and 248 (29.5%) at home with peritoneal dialysis or home haemodialysis. Table 2 summarizes their characteristics. We had missing values for: primary renal disease (22.2%); the presence of co-morbid conditions [ past diagnosis of malignancies (17.7%); past myocardial infarction (17.6%)]; status on the Tx waiting list (15.2%) and for albumin and haemoglobin (14.3 and 14.1%, respectively). Respondents with at least one of these variables missing did not differ with regard to demographic and socio-economic characteristics compared with those without missing variables. The median (interquartile range) values of the outcome measures were 8.0 (8.0-9.0), 8.5 (7.0-9.6) and 8.9 (7.8-10.0) for the centre's global rating, and the experience with the nephrologist's and nurses' care, respectively. Both nurses' and nephrologist's care exhibited a significant correlation with the dialysis centre's global rating (r, 0.48 and 0.40, respectively; P < 0.01).
The results of all unadjusted and adjusted models are presented for each outcome measure (Tables 3-5) , and described in more detail below. Adding the number of co- Always (4) Global rating of the dialysis centre 1 Using any number from 0 to 10, where 0 indicates the worst dialysis centre, and 10 the best dialysis centre possible, what number would you use to rate your dialysis centre?
0-10 morbidities as a confounder led to multi-collinearity when calculating the adjusted estimates for albumin, haemoglobin, Tx waiting list status and self-rated health. We, therefore, discarded the number of co-morbidities as a confounding variable from these multivariable models.
Determinants of dialysis centre's global rating Table 3 shows that per 10-year increase in age, respondents rated the dialysis centre 0.102 points higher (95% confidence interval [CI], 0.052 to 0.152) on a scale from 0 to 10. Respondents of non-European ethnicity reported a higher rating than ethnic Dutch patients (0.225; 95% CI, 0.005-0.445). Educational level had a negative association with the global rating of the centre; respondents who received post-secondary school education rated the centre 0.313 points lower (95% CI, −0.591 to −0.034) than those with lower than high school education. Respondents with a past diagnosis of malignancies were less positive about their centre than those without (−0.192; 95% CI −0.355 to −0.031). This was also true for having two or more co-morbidities compared with no co-morbidities (−0.322; 95% CI, −0.526 to −0.119). From the multivariable model for albumin it appeared that a 1 g per dL increase was related to a 0.228 point decrease (95% CI, −0.406 to −0.049) in the centre's global rating. Lastly, respondents who rated their health as 'poor' reported a rating of 1.135 points lower (95% CI, −1.639 to −0.630) on a scale from 0 to 10 than those with a very good or excellent self-rated health. After adjustment for relevant confounders, the determinants including sex, language spoken at home, diabetes as primary renal disease, past myocardial infarction, haemoglobin and status on the Tx waiting list did not show an association with the centre's global rating.
Determinants of patient experience with nephrologist's and nurses' care
Nephrologist's care. None of the demographic and socioeconomic factors appeared to be a determinant for the experience with the nephrologist's care (Table 4) . Of the health status variables, only two showed an association: a past myocardial infarction positively affected the patient experience (0.393; 95% CI, 0.088-0.698), and respondents with a poor self-rated health were found to have an experience score for the nephrologist's care of 1.399 points lower (95% CI, −2.416 to −0.382) on a scale from 0 to 10 than those rating their health as very good or excellent.
Nurses' care. Table 5 shows that per 10-year increase in age, experience with nurses' care was 0.120 points higher (95% CI, 0.061-0.179) on a scale from 0 to 10. Respondents of a non-European ethnicity had a more negative experience with nurses than ethnic Dutch respondents (−0.414; 95% CI, −0.786 to −0.042). This was also true for those having received high school education compared with a lower educational level (−0.309; 95% CI, −0.590 to −0.029). A 1 g/dL increase in albumin was related to a 0.356 points lower (95% CI, −0.557 to −0.156) experience score on the nurses' scale. Finally, as also seen for the other two outcome measures, a worse self-rated health was associated with a more negative experience; those with poor self-rated health scored 1.396 points lower (95% CI, −2.050 to −0.743) for nurses' care than patients with very good or excellent self-rated health.
Sex, language spoken at home, the co-morbidity variables, haemoglobin and status on the Tx waiting list did not show a relationship with patient experience with nurses' care after adjustment for relevant confounders.
Discussion
In this study, we explored the relationship between dialysis patient characteristics and their rating of and experience with care. Our results show that patients of older age, non-European ethnicity, lower educational level, with lower albumin values, better self-rated health and who were without co-morbidities rated their experiences with the dialysis centre higher than their counterparts. The presence of a past myocardial infarction and better self- rated health were found to be the only determinants of a more positive experience with the nephrologist's care; for nurses' care these were higher age, ethnic Dutch background, lower educational level, lower albumin levels and better self-rated health.
Strengths and limitations of the study
The main strength of our study is that we presented a potential theoretical framework based on existing clinical knowledge hypothesizing on how the measured determinants could affect patient experience with chronic dialysis. The model guided our analyses and enabled us to contribute to an understanding of the aetiology of the dialysis patient experience [21] . Another strength is the use of validated, composite scales that reflect the actual experiences patients had with the care delivered by the nephrologist and nurses. Such experience scales are taken to represent a less subjective measure of patients' perspective than global ratings or satisfaction scores that conflate actual experience with the expectations patients had prior to receiving their treatment and with their judgments of the quality of the experience [22, 23] . In addition, the nephrologist's and nurses' care scales gave us the opportunity to explore whether they were influenced by other factors than the overall rating of the centre. Assuming no uncontrolled confounding, the relationships between age and sex, and the outcome measures given by the unadjusted estimates can be interpreted as valid effects. b Owing to multi-collinearity, the number of co-morbidities was discarded as a confounder from this multivariable model.
The lack of information on the group of non-respondents is a limitation of our study because as a result we cannot assess the representativeness of the respondents. However, a previous study on patient ratings of dialysis care reported only minor differences between baseline characteristics of non-respondents and respondents [15] . Therefore even if this information for the nonrespondents were available, we do not expect that it would have led to different conclusions.
Lastly, the data we collected on the presence of co-morbidities did not allow us to assess the severity of these conditions, or to what extent they formed an active health problem at the time of completing the survey. Alternatively, we used the number of co-morbidities as a proxy for the potential disease burden. Also, because we used information on the primary renal disease to identify dialysis patients with diabetes mellitus, we captured only a part of the study population that actually suffers from this disease.
Explanation of findings
The large majority of the patients in our study tended to be (very) positive about their dialysis care: all three outcomes were scored 7 or higher by at least 75% of the respondents. This limited variation in the outcome measures may have accounted for the relatively small effect sizes for some of the determinants. For the dialysis centre's global rating and the experience with nurses' care, we found a similar set of determinants. Considering CI, confidence interval; n.a., not applicable; Tx, transplantation. a Assuming no uncontrolled confounding, the relationships between age and sex, and the outcome measures given by the unadjusted estimates can be interpreted as valid effects. b Owing to multi-collinearity, the number of co-morbidities was discarded as a confounder from this multivariable model. the correlation coefficients between our outcomes, we suggest that this might partly be explained by the fact that, in the treatment provided by a dialysis centre, nurses interact with patients more frequently than the nephrologist. This was confirmed by previous studies reporting that the facility's global rating is most strongly related to experience with nurses' care [7, 24] . Our finding that dialysis patients of an older age and lower educational level rate their care higher is in line with studies from other clinical domains [4, 11] . Potential explanations suggested are that these older and less welleducated patients are more accepting, or that they have lower standards in evaluating the way they were treated.
Our results also confirm data from other studies that the patient experience is not affected by the patient's sex [4, 11] . Respondents with a non-European ethnicity rated their dialysis centre higher than ethnic Dutch patients. This might stem from respondents with a non-European background potentially being less critical toward healthcare services. At the same time, they reported a less positive experience with nurses' care than ethnic Dutch, possibly because cultural differences may cause some respondents with a non-European ethnicity to have lower esteem for nurses than for physicians.
With regard to associations between health status factors and the outcome measures, poorer health predicted Assuming no uncontrolled confounding, the relationships between age and sex, and the outcome measures given by the unadjusted estimates can be interpreted as valid effects. b Owing to multi-collinearity, the number of co-morbidities was discarded as a confounder from this multivariable model. lower ratings and a less positive experience in most cases. This is in line with the results of previous studies [12] [13] [14] . Nonetheless, in our study, we found an association in the opposite direction for albumin: even though a higher albumin level is a sign of better physical health, it negatively influenced the patient experience and ratings [12] [13] [14] . We cannot think of an obvious care delivery mechanism that would explain this finding, and speculate it to be possibly related to differences in laboratory methods for serum albumin across centres. Unfortunately, we did not have information on the laboratory methods used. Similarly counterintuitive was the positive association between the presence of a past myocardial infarction and experience with the nephrologist's care. An explanation may be that a past cardiac event might prompt the nephrologist to pay extra attention to the patient's cardiovascular disease management, subsequently culminating in better patient experience.
Implications for practice and research
Our results show that several characteristics of dialysis patients affect the way they rate and experience their care.
The majority of the determinants we investigated are not under the influence of dialysis care providers. Hence, when aiming to use the patient experience and ratings as clinical performance indicators to compare dialysis centres, we suggest that these indicators be adjusted for the relevant patient characteristics as identified in our study. This will increase the probability that measured inter-facility differences are indeed attributable to the care provided. However, case-mix adjustment for patient characteristics should be done with caution because it may mask relevant differences in the type and quality of the delivered dialysis care [25] [26] [27] . Firstly, most surveys measuring the dialysis patient experience or satisfaction comprise cross-sectional measurements in a prevalent patient population. This implies that-at the time of measuring-patient factors related to health status might have changed since starting dialysis as a result of the received treatment; in our study, this concerned malignancies, myocardial infarction, albumin and self-rated health. Because these determinants are-at least to some degreepotentially affected by the dialysis treatment received from their centre, adjusting for them might conceal meaningful differences in the patient experience and ratings between centres. Furthermore, previous studies reported that younger, healthier patients with a higher educational level are more likely to receive peritoneal dialysis [28, 29] . One could suggest that the influence of patient characteristics on receiving a particular treatment may also be true for other aspects of care, like dialysis patients with a past myocardial infarction potentially receiving more attention from the nephrologist. In turn, peritoneal dialysis patients were more likely to rate their care as excellent than those receiving in-centre haemodialysis [15, 16] . This suggests that the nature of the treatment could have influenced dialysis patient ratings; this has also been reported in other clinical domains [30, 31] . It implies that differences in the patient experience are not only explained by specific groups of patients having different response tendencieswhich is unrelated to the quality of care-but also by differences in the treatment delivered. Therefore, future ( preferably longitudinal) studies should explore the reciprocal relationship between health status, the delivered dialysis care and the patient experience and ratings. This will lead to a better understanding of the factors that influence the patient perspective, which will form a point of departure for designing interventions to further improve the patient experience with dialysis care.
